Background: Conducted as part of the Urologic Diseases in America project whose aim was to quantify the burden of urologic diseases on the American public, this study focuses on Veterans Health Administration (VHA) users as a special population to supplement data on overall prevalence rates and trends in the United States. Veterans comprise 25% of the male population 18 years or older and contribute substantially to the overall burden of urologic conditions. The objective of this study is to describe the prevalence rates and trends of urologic cancers and selected benign conditions from 1999 to 2002 for VHA users.
Background
Urologic diseases can result in considerable morbidity, mortality and healthcare resource utilization [1] [2] [3] [4] [5] . An accurate estimation of their prevalence is crucial in predicting future costs and demands for related services, understanding patterns of care and planning for resources needed to meet the demand.
The objective of this study is to describe the prevalence rates of urologic cancers and selected benign urologic conditions and their trends between 1999 and 2002 for those who have been using healthcare from the Veterans Health Administration (VHA). Conducted as part of the Urologic Diseases in America (UDA) project whose aim was to quantify the burden of urologic diseases on the American public [2] [3] [4] [5] , this study focuses on VHA users as a special population to supplement data on overall prevalence rates and trends in the United States. Veterans comprise 25% of the male population 18 years or older [6] and contribute substantially to the overall burden of urologic conditions. About 3.8 million veterans (14% of all veterans) used healthcare in the VHA in 2000. The overall prevalence of, and patterns of care for urologic conditions may be seriously underestimated without data from the VHA [7] .
Methods

Data sources and population
The Institutional Review Board of the Edward Hines, Jr. VA Hospital approved the study. The VHA Medical SAS Inpatient and Outpatient Datasets [8] for 1999 -2002 and all Medicare claims files for the same years were used to identify those who were diagnosed with qualifying urologic diseases by VHA or Medicare providers during the four years [9] [10] [11] [12] .
For each year, the study population consisted of all VHA users of age 18 years or older who were veterans and used either inpatient or outpatient care in the VHA in the current or previous year.
Because some of the urologic conditions may occur almost entirely among individuals of a certain age range or gender, the base population was specifically defined for each disease and only the appropriate base population was searched to identify individuals diagnosed with a disease. For erectile dysfunction, peyronie's disease, infertility, undescended testis, hypospadias, prostatitis, and testis cancer, the base population was all male VHA users. For prostate cancer, the base population was further limited to male users aged 40 or older, and for bladder cancer, all users aged 40 or older. For all other conditions, it was all users 18 years or older.
Identification of urologic conditions
In this study, 13 urologic conditions selected for Phase 3 of the UDA project, excluding four perinatal conditions that are not applicable to the VHA user population, were examined [3] . Five other urologic conditions had been studied at earlier phases and their results published [4, 5] . Both International Classification of Diseases, 9 th Version, Clinical Modification (ICD-9-CM) diagnostic and procedure codes for inpatient records and ICD-9-CM diagnostic codes and Common Procedure Terminology, 4 th Version (CPT-4) procedure codes for outpatient records were used to detect conditions. A complete list of diagnostic and procedure codes used to identify patients with qualifying conditions is shown in the Appendix (see Additional file 1).
Demographic variables
Prevalence rates and trends were characterized by age, race/ethnicity, gender, non-VA insurance status, and region of the country. Age was computed using veterans' dates of birth as age on January 1 st of each year. Race/ethnicity data were obtained from the VHA files and, when missing, were supplemented by those in the Medicare Denominator files [13] .
Non-VA insurance status was obtained from the VHA Outpatient Medical SAS Datasets and was determined in five categories, including those with no insurance (self-pay), Medicare, Medicaid, private insurance, and other insurance.
Region was coded separately for each year based on where the healthcare episodes occurred, not where the patient resided. However, if a veteran received healthcare from providers in two or more regions in the same year, region was assigned based on the patient's zipcode of residence. Patients were grouped into four regions, Northeast, Midwest, South, and West, as defined by the U.S. Census Bureau [14] .
Statistical analysis
Prevalence rates were calculated as the ratio of all persons in the base population to the persons having a qualifying condition listed as a primary diagnosis in a given year. These rates were all age-adjusted to the 2000 VHA population using direct standardization [15, 16] . To examine disease trends, we computed percent change in prevalence rates for the eight most prevalent diseases using 1999 rates as the base and the trends were tested for statistical significance using Mantel-Haenszel chi-square test for trend [17] . All computation of prevalence rates and trends were conducted using SAS version 9.3. Among the conditions studied, prostate cancer was the most common urologic disease in 2002 (5,434/100,000 in the base population), followed by erectile dysfunction (2,884/100,000), renal mass (1,584/100,000), interstitial cystitis (1,358/100,000), prostatitis (1,128/100,000), and bladder cancer (943/100,000).
Results
Overall prevalence rates and trends
Conditions such as erectile dysfunction and renal mass were detected mainly as secondary diagnoses (data not shown). While 60% of all renal mass cases were listed as a secondary diagnosis for all four years, increasingly higher percentage of erectile dysfunction cases were listed as a secondary diagnosis from 33% in 1999 to 54% in 2002. In contrast, only about 20% of all cancers considered in this study were listed as secondary diagnoses (data not shown).
Over the four-year period, renal mass (31%; chi-square test for trend, p < 0.01), interstitial cystitis (14%; p < 0.01), erectile dysfunction (8%; p = 0.03), kidney cancer (7%; p = 0.87), and prostate cancer (4%; p = 0.09) showed increases in age-adjusted rates, although not all were statistically significant. Prostatitis and urethral stricture decreased by 10% and 13% over the same period, respectively.
The changes in crude rates were even larger. Most notably, all three cancers increased 10% or more (data not shown). Raw counts increased much more rapidly than rates. Between 1999 and 2002, raw counts increased by 48% for renal mass, 38% for interstitial cystitis, 36% for prostate cancer, 35% for kidney cancer, 33% for bladder cancer, 30% for erectile dysfunction, 21% for urethral stricture, and 20% for prostatitis (chi-square tests for trend, p < 0.01 for all conditions). Table 2 shows prevalence rates in 2002 and their four-year changes from 1999 to 2002 of the eight most prevalent urologic conditions by selected demographic categories.
Rates and trends by selected demographic categories
Rates for all variables other than age are age-adjusted using 2000 as the reference year.
Age-specific rates indicate that the prevalence generally increased with age for all conditions. The largest increases in prevalence rates occurred among those who were 75 or older for five of the eight conditions. In contrast, prostatitis and urethral stricture were decreasing for all but one age group (85 +). The diagnosis of erectile dysfunction increased for all but one age group and the largest relative increase was observed for those younger then 45 years of age.
Large gender differences in prevalence among VHA users were found for bladder cancer, kidney cancers, renal mass, and urethral stricture; all of them were more than 3 times more prevalent among male than female users. Interstitial cystitis by contrast was almost twice as prevalent among female than male users.
There were considerable variations in prevalence across race/ethnicity groups. Of all groups, Whites had the highest prevalence in six of the eight conditions and Blacks had the highest in the other two conditions, erectile dysfunction and urethral stricture. The rates of bladder cancer and interstitial cystitis were respectively 2.4 and 1.6 times more prevalent among Whites than among the next most prevalent group, ''Others'' (1,222 vs. 507 per 100,000; p < 0.001) for bladder cancer, and Blacks for interstitial cystitis (1,735 vs. 1,103 per 100,000; p < 0.001). The rates for prostate cancer were over 6,000/100,000 for both Whites and Blacks, but those for Hispanic and Other groups were lower than 4,000/100,000. The rates of urethral stricture were considerably higher than 500/100,000 for Whites and Blacks but lower than 400/100,000 for Hispanics and Others.
VHA users who were also Medicare beneficiaries showed the highest prevalence rates for all of the eight conditions, consistent with the rates for those in 65 or older age groups. Those with Medicaid showed the most rapid increase in prevalence for prostate cancer (16%), kidney cancer (21%), renal mass (24%), and erectile dysfunction (18%). Those with no insurance or Medicaid coverage had the highest increases in prevalence of erectile dysfunction of all groups.
VHA users who obtained healthcare in the Northeast region had the highest prevalence rates for prostate cancer, bladder cancer, kidney cancer, interstitial cystitis, while those living in the West region consistently showed the lowest rates for six of the eight conditions. The West region also showed the lowest increases in prevalence in seven of eight conditions. For erectile dysfunction, the South region had the highest prevalence and showed the most rapid increase.
Rates and trends by data source Table 3 shows age-adjusted prevalence rates for qualifying conditions, computed based on the VHA data alone and the combined VHA and Center for Medicare and Medicaid Services (CMS) data for all VHA users. The percentage of additional cases identified by adding CMS data varied greatly by condition ranging from 21% (infertility in 2000) to 489% (posterior urethral valves in 2002). Figure 1 shows percent distribution of patients by year and source of data for the eight most prevalent conditions. Age-adjusted prevalence rates of patients diagnosed by Medicare providers alone increased significantly for five of the eight conditions (except kidney cancer, prostatitis, and urethral stricture), while the rates for all conditions diagnosed by both VHA and Medicare providers each year remained unchanged and those diagnosed in VHA hospitals alone actually decreased significantly for five conditions (except bladder cancer, renal mass, and erectile dysfunction). Thus, for example, there were only 4% increase in overall age-adjusted prevalence rates for prostate cancer between 1999 and 2002. The trends decomposed by data source however shows that the prevalence among VHA users decreased by 12%, while that among Medicare users increased by 20% (data not shown).
Discussion
Our results show a high and increasing prevalence of several urologic conditions among VHA users. Among the conditions we examined, most commonly listed as a primary diagnosis for VHA users were prostate cancer (5.4%), erectile dysfunction (2.9%), renal mass (1.5%), interstitial cystitis (1.4%), and prostatitis (1.1%) in 2002.
Many urologic conditions were diagnosed increasingly more over the four-year study period. Erectile dysfunction and renal mass showed the largest increases. In particular, these two were the conditions commonly listed as secondary diagnoses, suggesting that these conditions were likely diagnosed, evaluated and treated in non-urologic settings in the context of other co-morbid conditions.
The increase in the prevalence of erectile dysfunction coincides with the approval and availability of effective oral therapies such as, sildenafil, in 1998 [18] . The VHA started to cover sildenafil as a treatment option for erectile dysfunction in 2001 [19, 20] . Thus, the anticipation and availability of this drug might have caused VHA users to seek care for erectile dysfunction as a secondary diagnosis when they see primary care providers.
The more than four-fold greater increase over time in the prevalence of renal mass compared to kidney cancer (31% versus 7%) may be attributed to more frequent use of imaging studies (CT scans, ultrasounds, and MRI) for non-urologic conditions. Future research is needed to evaluate the increased health care costs and complications associated with additional diagnostic evaluations versus potential benefits of earlier and more frequent use of kidney cancer screening and consequent identification of renal masses.
While a diagnosis of prostatitis and urethral stricture declined, prostate, bladder, and kidney cancers all showed increasing trends in counts and crude rates over this period. However, these trends appear to be mostly attributable to the aging of veterans. When the prevalence rates were age-adjusted, the four-year trends were not statistically significant for any of these cancers.
Significant age, geographic, and racial variations in these conditions were also observed. Variations by age groups were consistent with expectation for all most prevalent conditions. Another interesting finding was the consistent pattern by which the VHA users in the Western region had the lowest prevalence rates and smallest increases in many of the urologic conditions. We do not know whether this pattern is attributable to demographic composition of the study population, to different practice patterns or the way services are organized and provided across regions. These patterns are not adjusted for other demographic factors and co-morbidities and should be interpreted cautiously. Further study is needed to understand the geographic variations in the prevalence rates and their changes over time of these urologic conditions.
Another key finding was the increasing proportions of VHA users turning to Medicare hospitals for the diagnosis of some urologic conditions. These trends were significant for five of the eight most prevalent conditions even after the rates were age-adjusted, suggesting that these trends could not be explained by the aging of veterans. For example, the VHA cared for 12% less prostate cancer patients, while Medicare providers cared for 20% more, in 2002 than in 1999. A number of factors such as access to care and financial concerns may have contributed to these trends. Since these findings have important implications in the resource use and management of these patients for both the VHA and the CMS, the impact on disease prevalence and/or patterns of care for these patients warrants further research.
As with any administrative database, limitations exist in regard to the accuracy and completeness of the coded information. Because VHA providers are not reimbursed for a diagnosis or a treatment, less incentive may exist for them to fully code all conditions in contrast to Medicare providers. Thus, our findings likely are conservative estimates of disease prevalence and may be one explanation why inclusion of Medicare data substantially increased overall prevalence rates.
Conclusion
In conclusion, prevalence rates of several high priority urologic diseases including prostate, bladder, kidney cancers, renal mass and erectile dysfunction are increasing in veterans and show regional and racial variations. The comparison of the VHA and the Medicare data shows different trends in prevalence of several urologic conditions. Prevalence rates among veterans might be substantially underestimated without using other administrative claims data, including Medicare in combination with VHA data.
